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1	Introduction
RAN plenary has sent an LS to all working groups to clarify Rel-15 interworking mechanisms between NR and legacy RATs in [1]. The content of the LS is repeated below:
To avoid possible confusion between Working Groups, RAN plenary wishes to repeat its earlier decision that 
no interworking is expected in Rel-15 between the 5G System (5GS) and 2G (GSM)/3G (UMTS).

This means:
· No NAS interworking mechanisms between 5GS and GSM/UMTS
· No Access-Stratum interworking mechanisms between GSM/UMTS and 5G NR.
· For E-UTRA deployments with 5GC (i.e. deployment Options 5 and 7), Access-Stratum interworking between GSM/UMTS and E-UTRA continues to be possible without changes to GSM/UMTS/E-UTRAN specifications, enabling:
· Idle mode cell reselection
· Connected mode measurements to support redirection at RRC connection release, CS call release, TBF release once in idle mode
· [bookmark: _Hlk503338209]For EN-DC (i.e. deployment Option 3), legacy EPS/E-UTRA interworking with GSM/UMTS shall be fully supported.

In this contribution, we discuss the content of this LS and especially the impact of the last bullet (highlighted) to previous agreements about EN-DC UE capability.
2	Discussion
The last point of the bullet list in [1] - For EN-DC (i.e. deployment Option 3), legacy EPS/E-UTRA interworking with GSM/UMTS shall be fully supported - is not fully aligned with all agreements made in RAN4 earlier about UE measurement capability. In current specifications, more specifically in sections about monitoring of multiple layers, GSM and UMTS support is included when the EN-DC capable UE is operating in LTE only, i.e. when UE is not configured with NR PSCell. However, there is no GSM and UMTS support for the UE when it is operating in EN-DC, i.e. when it is configured with NR PSCell.
In our understanding, the last bullet now indicates that even when the UE is configured with NR PSCell and operating in EN-DC, GSM and UMTS operation should be fully supported. In practice, this would mean that the requirements for UE capability need to be updated to additionally include GSM and UMTS carrier monitoring. Furthermore, we assume that other legacy RATs, cdma2000 and HRPD, should also be included.
Observation 1: GSM and UMTS support is not included in UE measurement capability sections for EN-DC in 36.133 and 38.133. 
Proposal 1: Add GSM and UMTS, and also cdma2000 and HRPD support to UE measurement capability requirements for EN-DC mode.
Proposal 1 means in specification level, that GSM, UMTS, cdma2000 and HRPD carriers need to be added on the list of monitored frequency layers, and the equation of Nfreq, NSA needs to be updated to include these technologies in:
· Section 9.1.3 of 38.133
· Section 8.1.2.1.1b of 36.133
The number of GSM, UMTS, cdma2000 and HRPD carriers the UE shall be able to monitor need to be discussed by RAN4, but we think the total number of carriers to monitor should remain unchanged. Thus we propose to add the remaining RATs to the equation of Nfreq. NSA and the list of monitored carriers while keeping the total number of carriers unchanged and as agreed in last RAN4 meeting. RAN4 should then next discuss what would be suitable numbers of such carriers to be monitored in the requirement.
Proposal 2: RAN4 should discuss the number of GSM, UMTS, cdma2000 and HRPD carriers to be monitored when UE is operating in EN-DC.
Proposal 3: Total number of carriers to be monitored remains as agreed in RAN4#85 meeting in Reno.
For example, in section 9.3.1.3 of 38.133, the equation of Nfreq, NSA would be updated to include the remaining RATs as below with the necessary clarifications of the parameters:
[bookmark: _GoBack]Nfreq, NSA = Nfreq, NR, NSA + Nfreq, E-UTRA + Nfreq, UTRA + Mgsm + Nfreq, cdma2000 + Nfreq, HRPD
The following additions would be made to section 9.1.3.2 Maximum allowed layers for multiple monitoring. 
	If a UE is configured with E-UTRA-NR dual connectivity operation, the UE shall be capable of monitoring at least:
-    Depending on UE capability, [7] NR inter-frequency carriers configured by PScell, and 
-    Depending on UE capability, [7] NR inter-RAT carriers configured by E-UTRA PCell [15], and
-    Depending on UE capability, [6] E-UTRA TDD inter-frequency carriers configured by E-UTRA PCell [15], and
-    Depending on UE capability, [6] E-UTRA FDD inter-frequency carriers configured by E-UTRA PCell [15],
[bookmark: _Hlk503428969]-	Depending on UE capability, [TBD] FDD UTRA carriers configured by E-UTRA PCell [15], and
-	Depending on UE capability, [TBD] TDD UTRA carriers configured by E-UTRA PCell [15], and
-    Depending on UE capability, [TBD] GSM carriers (one GSM layer corresponds to 32 carriers) configured by E-UTRA PCell [15], and
-	Depending on UE capability, [TBD] cdma2000 1x carriers configured by E-UTRA PCell [15], and
-	Depending on UE capability, [TBD] HRPD carriers configured by E-UTRA PCell [15].

In addition to the requirements defined above, the UE shall be capable of monitoring a total of at least [13] effective carrier frequency layers comprising of any above defined combination of NR, E-UTRA FDD, and E-UTRA TDD layers, UTRA FDD, UTRA TDD, GSM (one GSM layer corresponds to 32 carriers), cdma2000 1x and HRPD layers. The UE shall be capable of monitoring a total of at least [7] effective NR carrier frequency layers configured by E-UTRA PCell and/or PScell. 



The corresponding additions shall be done to 36.133 section 8.1.2.1.1b.
Considering other sections of 36.133 and 38.133, there are two more sections that we think need to be updated, because previously RAN4 worked under the assumption that in EN-DC mode UE is only measuring NR and E-UTRA. First section is 9.1.2 in 38.133 on measurement gaps. Table 9.1.2-2: Applicability for Gap Pattern Configurations supported by the E-UTRA-NR dual connectivity UE now restricts the measurement purpose to E-UTRA and NR only. This table should be updated to include also the remaining inter-RAT technologies.
Proposal 4: Add GSM, UMTS, cdma2000 and HRPD support to Table 9.1.2-2 in 38.133 to complete the measurement purpose of measurement gaps in EN-DC. 
Second, so far only NR inter-RAT measurements for when UE is operating in LTE mode have been added in 36.133 [2]. Considering the message in the LS, RAN4 should now also introduce inter-RAT measurement requirements in 36.133 for when the UE is operating in EN-DC mode. Inter-RAT measurement requirements for LTE are now in section 8.1.2.4, but we propose to add a new section to cover all necessary inter-RAT measurement requirements for a UE operating in EN-DC. Here the legacy requirements should be reused as much as possible, with only the necessary EN-DC related updates.
Proposal 5: Introduce GSM, UMTS, cdma2000 and HRPD inter-RAT measurement requirements for UE operating in EN-DC to a new section in 36.133.
We have provided draft CRs to cover proposals 1-5 in [3], [4] and [5]. 

For SA, when UE is operating in NR, our understanding is that GSM and UMTS support do not need to be included based on the LS. UE would only need to monitor NR and E-UTRA carriers. Requirements for SA NR should thus be defined with this principle.
Observation 2: GSM, UMTS, cdma2000 and HRPD support do not need to be included when UE is operating in NR in standalone mode.
3	Conclusion
In this contribution, we have discussed the impact on 38.133 and 36.133 due to RAN LS (RP-172823) on Rel-15 interworking mechanisms between NR and legacy RATs. We have made the following observations and proposals:
Observation 1: GSM and UMTS support is not included in UE measurement capability sections for EN-DC in 36.133 and 38.133. 
Proposal 1: Add GSM and UMTS, and also cdma2000 and HRPD support to UE measurement capability requirements for EN-DC mode.
Proposal 2: RAN4 should discuss the number of GSM, UMTS, cdma2000 and HRPD carriers to be monitored when UE is operating in EN-DC.
Proposal 3: Total number of carriers to be monitored remains as agreed in RAN4#85 meeting in Reno.
Proposal 4: Add GSM, UMTS, cdma2000 and HRPD support to Table 9.1.2-2 in 38.133 to complete the measurement purpose of measurement gaps in EN-DC. 

Proposal 5: Introduce GSM, UMTS, cdma2000 and HRPD inter-RAT measurement requirements for UE operating in EN-DC to a new section in 36.133.
Observation 2: GSM, UMTS, cdma2000 and HRPD support do not need to be included when UE is operating in NR in standalone mode.
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